Glaciers in Asia occupy nowadays much smaller extents than those of the Pleistocene but they still play an important role in alpine ecosystems (e.g., Shahgedanova 2002) . Glaciers also pose hazards to society and infrastructure, with avalanches and glacial lake outburst floods being the most destructive of glacier-related natural events (Richardson and Reynolds 2000; Janský et al. 2010; Nie et al. 2013; Wang and Zhang 2014) .
Since the end of the Little Ice Age (LIA), glaciers have been retreating almost everywhere around the world, and this process has dramatically accelerated during the recent decades ( Fig. 1 ; WGMS 2013). However, individual glaciers are behaving differently and some have advanced while most have been in retreat (IPCC 2013; Yao et al. 2012) . Mountain glaciers are sensitive indicators of climate change (e.g., Dyurgerov and Meier 2000; Haeberli et al. 2004) and to fully understand the connection between changing climate and glacier fluctuations, all the variables of the glacier mass balance need to be assessed at the local and regional scale (Dowdeswell et al. 1997; Oerlemans 2005) .
One of the regions where information about glacier changes is still scarce is northern and High Asia (Fig. 1) , largely because glaciers of the region are located relatively far from human settlements and some have only been found after the 1940s. For example, Ivanov et al. (2015) have provided the first inventory of glaciers in the Barguzinsky Ridge east of Lake Baikal, Russia, in this issue. At the same time, continental glaciers of northern and High Asia are located far from the main sources of moisture and are thus sensitive to climate change (Fujita 2008; Kaser et al. 2010) . In this issue, we have collected information about glaciers situated along a southwestnortheast transect from 77°E, 32°N (the Western Himalaya, India) to 128°E 65°N (the Orulgan Range, Russia; Fig. 2 ) and fed from different sources of moisture (the North Atlantic, the Arctic and the Indo-Pacific air masses). Because glaciers in our focus area belong to different climate systems, their systematic study across the whole region has the potential not only to assess the climate change at local and regional scales but also to reveal climate change patterns at a larger, continental scale. The papers of this issue cover a variety of glacier-related topics (methods studies, glacier inventories, current glacier dynamics, and paleo-reconstructions), and are based on a range of data, such as satellite imagery, synoptic maps, biogeochemical proxies from proglacial lake bottom sediments and meltwater streams, pollen and oxygen isotope records from snow-ice cores, and high-resolution seismic reflection data.
Methods studies
Snow-ice sections and cores can be accurately dated by annual layer counting for a depth-age (e.g., Oeschger et al. 1978; Anklin et al. 1998) . Nakazawa et al. (2015) show that pollen analysis is a powerful method for distinguishing annual layers in snow pits and ice cores from mountain glaciers where other conventional methods of annual layer identification are unreliable due to significant melting. To prove this, the study, conducted on the Potanin Glacier in the Mongolian Altai (Fig. 2) , compares seasonal layer identification using three pollen taxa against the analysis of d 18 O record. Geophysical investigations can be a useful tool for mapping the thickness, morphology, and structure of alpine glaciers (Wu et al. 2013) . Three-dimensional geometrical parameters of the Muz Taw glacier (the Sawir Mountains, China; Fig. 2 ) were studied by Baojuan et al. (2015) using ground penetrating radar data, Landsat imagery, and a digital elevation model. Yan et al. (2015) used pixel-tracking method applied to phased array synthetic aperture radar imagery to study the ice motion of mountain glaciers in the eastern part of the West Kunlun Shan (Tibetan Plateau, China; Fig. 2 ). The authors found that valley glaciers were flowing actively and exhibited a variety of spatial changes, while ice caps maintained a more stable state without apparent motion in most parts of their surface. 
Glacier inventories and current dynamics of glaciers
Glacier inventories and studies of current glacier dynamics presented in this issue mostly cover the mountains of Siberia and, in addition, two studies come from the ranges of High Asia. The highest range in Siberia, the Altai (Fig. 2) , is described in two papers: Ganiushkin et al. (2015) studied the present state of glaciers in the southeastern Russian and northern Mongolian Altai and their dynamics since the LIA maximum. Their research is based on multiyear in situ observations and an analysis of aerial photos from mid-1960s compared against modern highresolution satellite imagery. 553 glaciers with a total area of 313.4 km 2 have been mapped and catalogued, including glaciers that had not been studied before. Syromyatina et al. (2015) focus on a part of the Mongolian Altai, the Tavan Bogd Mountains. They report on the mass balance and dynamics of 63 glaciers in the area, after updating the glacier and rock-glacier inventory for the mountain range.
A number of studies cover the mountain ranges in the broader vicinity of Lake Baikal (Fig. 2) . describe the dynamics of small glaciers along a transect from the Eastern Sayan Mountains in the west to the Kodar Mountains in the east (Fig. 2) for the last 50 years. The Eastern Sayan Mountains are the subject of further studies: discuss contemporary snow patches and small glaciers in the range, their recent dynamics, and the associated altitudinal biotic zonation of the Eastern Sayan. Osipova and Osipov (2015) studied the links between the changes in regional patterns of atmospheric circulation and the sum of positive temperatures in the glacial zone of the Munku-Sardyk massif (part of the the Eastern Sayan Mountains) for the summers of 2001-2013. Working from synoptic maps (at the mean sea level and 850, 700, and 500 hPa levels), they find that increased air temperature in the study area correlates with the influence of an anticyclonic pressure field, secondary anticyclones (with cloudless weathers), and low gradient field of low pressure over the study area. Ivanov et al. (2015) provide the first description and inventory of glaciers, glacierets, and snow patches in the Barguzinskiy Ridge, a mountain range stretching in a meridional direction along the eastern shore of Lake Baikal (Fig. 2) . quantify the areal changes of glaciers and mid-summer snow cover in the Kodar Ridge, the highest range of the mountainous region east of Lake Baikal. Their study spans the period from the end of the LIA to 2013 and is based on topographic maps, high-resolution satellite imagery, digital elevation models, and field survey data. Ananicheva and Karpachevsky (2015) analyse the current state of glaciers in the Orulgan Range, located near the Arctic Cycle in eastern Siberia (Fig. 2) , and presents a climatic scenario for the glacier development to 2040-60. Their data are based on ASTER imagery and on the USSR Glacier inventory (1972) . Wang et al. (2015) discusses the changes in the water levels of lakes in the Tarim Basin (China; Fig. 2 ) with regard to the changes in glacier mass balance in the surrounding ranges. This is done using the Geoscience Laser Altimeter System and high-resolution satellite imagery. The authors find that over the period of 2003-2009, the glacier mass loss was larger in the east Tienshan and Altun Mountains in contrast to the west Kunlun Mountains. Even small glaciers have effects on the water availability in submountain areas and meltwater discharge is an important factor influencing the water chemistry and the seasonality of river runoff (Pu et al. 2013; Zhang et al. 2015) . In this context, present data about hydrogeochemistry, partial pressure of carbon dioxide and suspended material of meltwater streams from Bara Shigri Glacier (the Western Himalaya, India; Fig. 2 ) over 2012-2013. Gao et al. (2015) investigate summer hydrological characteristics in glacier and non-glacier catchments in the Nam Co basin in Southern Tibetan Plateau.
Paleo-reconstruction and proxies of glacial events
The mountains of south-central Siberia were also the subject of studies reconstructing recent or past glacier dynamics indirectly, from proxy records. Stepanova et al. (2015) studied bottom sediments of proglacial lakes in the East Sayan Mountains, the Baikalsky Mountains, and the Kodar Mountains. Bottom sediments, deposited from the end of the LIA to present, were investigated with seasonal resolution, using X-ray fluorescence with synchrotron radiation, inductively coupled plasma mass spectrometry and 210 Pb and 137 Cs chronology. The authors reconstruct locally specific periods of intense glacier melting identified from the clastic material transported by glacier meltwater into the proglacial lakes. Another study based on lake sediments is carried out by Fedotov et al. (2015a) for Lake Khubsugul, Mongolia (Fig. 2) values to 1.5-2.5 % have been inferred to originate from glacier meltwater discharge into Lake Khubsugul. A regional analysis of the effects of the meltwater discharge into proglacial lakes on their diatom diversity, in the context of climate and glacier changes, is presented by Vorobyeva et al. (2015) . The authors find that dramatic changes in diatom communities might have been induced by low nutrient concentrations in glacial lakes and high turbidity resulting from rapid melting of glaciers and snow patches. Late Pleistocene and Holocene glaciations in the Kuznetsky Alatau (southern Siberia, Russia; Fig. 2 ) are reconstructed in the paper of Adamenko et al. (2015) . A larger extent of these currently very small glaciers is documented by photographic records for their post-LIA history and by moraines and sedimentary stratigraphy for their Late Pleistocene existence. Glacial Lake Vitim that existed when glaciers descending from the Kodar Mountains blocked the Vitim River during the glacial periods (Enikeev 2009; ) is discussed by Fedotov et al. (2015b) for the area of Lake Oron. The authors use high-resolution seismic data to study the Pleistocene-Holocene sedimentary infill of Lake Oron.
Summary
The papers of this thematic issue show a distinct trend of glacier retreat across the focus area of northern and High Asia from the end of the LIA to the present. However, glaciers located in different regions of the area covered have exhibited varying rates of melting and accumulation over the last decades. Moreover, even glaciers within one mountain range might vary in their mass balance, as a result of local climatic effects. We hope that articles assembled in this issue will add to the knowledge on the pattern of changes in the mountains of northern and High Asia under global and regional climate change.
